Lactulose attenuates METH-induced neurotoxicity by alleviating the impaired autophagy, stabilizing the perturbed antioxidant system and suppressing apoptosis in rat striatum.
Methamphetamine (METH) is a widely abused psychostimulant. Lactulose is a non-absorbable sugar, which effectively decreases METH-induced neurotoxicity in rat. However, the exact mechanisms need further investigation. In this study, 5-week-old male Sprague Dawley rats received METH (15 mg/kg, 8 intraperitoneal injections, 12-h interval) or saline and received lactulose (5.3 g/kg, oral gavage, 12-h interval) or vehicle 2 days prior to the METH administration. Compared to the control group, in the METH alone group, cytoplasmic vacuolar degeneration in hepatocytes, higher levels of alanine transaminase, aspartate transaminase and ammonia, overproduction of reactive oxygen species (ROS) and increase of superoxide dismutase activity in the blood were observed. Moreover, in rat striatum, expressions of nuclear factor erythroid 2-relatted factor-2 (Nrf2) and heme oxygenase-1 were suppressed in the nucleus, although over-expression of Nrf2 were observed in cytoplasm. Over-expressions of BECN1 and LC3-II indicated initiation of autophagy, while overproduction of p62 might suggest deficient autophagic vesicle turnover and impaired autophagy. Furthermore, accumulation of p62 cloud interact with Keap1 and then aggravate cytoplasmic accumulation of Nrf2. Consistently, over-expressions of cleaved caspase 3 and poly(ADP-ribose) polymerase-1 suggested the activation of apoptosis. The pretreatment with lactulose significantly decreased rat hepatic injury, suppressed hyperammonemia and ROS generation, alleviated the impaired autophagy in striatum, rescued the antioxidant system and repressed apoptosis. Taken together, with decreased blood ammonia, lactulose pretreatment reduced METH-induced neurotoxicity through alleviating the impaired autophagy, stabilizing the perturbed antioxidant system and suppressing apoptosis in rat striatum.